To compare patterns of alcohol consumption and alcohol-related harm from a survey of university students sampled from universities in Denmark, England, Germany, Italy, Portugal and Switzerland.
INTRODUCTION
Hazardous drinking is defined by the World Health Organisation (1) as: 'A pattern of substance use that increases the risk of harmful consequences for the user...' This pattern of substance use has been linked to an increased chance of being a victim of crime (2) and higher likelihood of needing emergency medical attention (3) . Hazardous drinking is most prevalent among people aged 25 and under (4) and systematic reviews show this pattern of consumption is common among European university students (5, 6) .
One method to identify hazardous drinking in university students is to use screening tools such as the Alcohol Use Disorders Identification Test (AUDIT) (7, 8) or the Cut-down, Annoyed, Guilty, Eye-opener (CAGE) tool (9) . Using such tools, the scale of hazardous drinking in European university students can be illustrated. Based on AUDIT scores, 40% of English students recruited from seven English universities (10) were identified as hazardous drinkers, as were 40% of law students and 44% of medical students, recruited from a single English university (11) . Data from a sample of Spanish university students (12) showed that 58% of men and 52% of women engaged in 'risky drinking' (defined as a score of 5 for women and a score of 6 for men on the AUDIT). Finally, in a sample of more than 2000 university students from the Republic of Ireland (13) , 65% of men and 67% of women met the cut-off for hazardous drinking (defined as a score of 5 for women and a score of 6 for men on the first three AUDIT items, i.e, the AUDIT-C). Overall, there is consistent evidence that many European university students engage in hazardous patterns of alcohol consumption.
Nevertheless, much of the research into hazardous drinking among European university students has been conducted in countries such as the UK where population levels of hazardous alcohol consumption are higher than in other European countries (14 One explanation for these differences is the relative acceptability of hazardous drinking within different European countries. While research suggests that Italian adolescents hold negative views about public displays of drunkenness (19) , English university students view being drunk as a way to increase self-confidence (20) . Research by Aresi, Fattori, Pozzi and Moore (21) shows that Italian students studying abroad modified their alcohol consumption to fit in with dominant drinking norms. Overall, in countries where hazardous drinking is viewed as less acceptable, hazardous drinking among university students should be less prevalent than in countries where hazardous drinking is viewed as more acceptable.
The present study seeks to answer the following research questions: (1) Is hazardous drinking the most prevalent pattern among European university students? and (2) Is hazardous drinking more prevalent in Northern European university students compared with Central and Southern European university students?
METHOD

Design & Setting
Data are from the CALIBRATE study, a longitudinal survey study examining predictors of alcohol consumption among university students aged 18-24 (22) . Further information about the study can be found on the Open Science Framework at https://osf.io/xc8au. GPower 3.1 was used to calculate power for the study. As the primary aim of the study was to detect a medium effect size (i.e., f 2 = 0.15) for a model predicting alcohol consumption, with 80% power and alpha set to 0.05, we aimed to recruit a minimum sample of 203 students, per 
Recruitment and Incentives
In all settings except the University of Copenhagen, some participants were recruited in response to emails advertising the study; this was the only method used to recruit participants in Porto, Sussex and Zurich. In Copenhagen institutional rules prevented us from sending an email to students, so, a CALIBRATE project Facebook page was used to recruit participants.
Facebook pages were also used in Aston, Berlin, and Torino. Twitter was used to advertise the study to Aston University students. Participants were offered either course credit or entry into a lottery prize draw in recompense for their participation.
Participants European University Students & AUDIT
University students aged 18-25, who had consumed alcohol in the last 12 months, were eligible to participate in the study. Overall, 2191 participants (females = 1541; males = 643; other (please specify) = 7 1 ) completed the survey up to and including the AUDIT questionnaire. The majority of participants were female (70%) and described themselves as white (90%). Mean age was 21.11 (SD = 2.04) and mean age of onset of alcohol use was 15.65 (SD = 1.94). See Table 1 for full details. Across countries there were differences in all demographic variables. In Portugal, 35% of participants were male while in Germany 24% of participants were male χ2(10) = 22.29, p = .01. In Portugal, 99.6% of participants described themselves as White, in contrast, 71% of the English sample described themselves as White All participants completed the AUDIT, a widely used 10-item screening tool developed by the World Health Organisation to screen for the presence of alcohol use disorders. AUDIT score was the primary outcome in this paper. The AUDIT has has been shown to be reliable and valid (7, 8, 23) and shown sensitivity and specificity between 80 and 95%, with an area under the ROC curve of between 0.8 and 0.9 in most studies (24) . AUDIT score is used to categorise individuals into one of four categories based on the following cutoffs: Low risk (0-7); Hazardous drinking (8) (9) (10) (11) (12) (13) (14) (15) ; Harmful drinking (16) (17) (18) (19) ; Probable dependence . The standard cut-off for a postive screen is 8+. The AUDIT has been used with university populations in previous research (10) (11) (12) (13) . Validated versions of the AUDIT exist in several languages. In the current study we used the Danish version in 
RESULTS
Is hazardous drinking the most prevalent pattern among European university students?
The median AUDIT score was 6.00 (M = 6.90, SD = 5.42, Range = 1-31). Sixty-three percent of our sample were categorised as low risk drinkers, 30% as hazardous drinkers, 4% as harmful drinkers and 3% as probable dependence drinkers. This means most of our sample did not screen positive on the AUDIT.
Is hazardous drinking more prevalent in Northern European university students compared with Central and Southern European university students? Figure 1 displays the percentage of university students in each country for each AUDIT category. In Denmark and England, hazardous drinking was the most common category (50% and 44%, respectively). Low risk drinking was also common in these countries (38% and 40%, respectively). In Germany, Italy, Portugal and Switzerland low risk is the most common category, ranging from 72% to 79%. In Denmark and England 8% and 7% of participants, respectively, reported harmful drinking. In all other countries, less than 4% of participants were categorised as harmful drinkers. Finally, in England 9% of participants reported probable dependence. This compares with rates ranging from 1-4% in all other countries.
INSERT FIGURE 1 HERE
Linear regression was used to test a model predicting AUDIT score including the following variables: age; age of onset; country of study; ethnic group; gender. Age and age of onset were measured continuously, country of study was converted into a set of dummy variables Table 3 summarises the results of this analysis.   INSERT TABLE 2 HERE   INSERT TABLE 3 
HERE
DISCUSSION
Most students in our sample did not report hazardous drinking based on their AUDIT score.
However, AUDIT scores did vary significantly between university students sampled from different countries; participants recruited from Denmark and England reported large effect size differences in AUDIT score compared to participants recruited from other countries.
AUDIT score was also predicted by age, gender, and age of onsent.
While almost a third of participants reported hazardous drinking, this prevalence is lower than previously found in studies that have used the AUDIT (5, (10) (11) (12) (13) . Results are Hazardous patterns of alcohol consumption are more common in Northern European countries as compared to Central and Southern European countries (15, 16) . Data from the current study show the same patterns with 50% of Danish students and 44% of English categorised as 'hazardous drinkers' as opposed to 24% and 23% in Switzerland and Germany and 20% and 17% in Italy and Portugal. These results are consistent with the idea that European University Students & AUDIT patterns of alcohol consumption and alcohol-related harm reported by university students reflect broader cultural norms.
It is worth noting that it is difficult to compare results from the current study with results from previous studies due to variation in definitions of hazardous drinking used; some studies used definitions based on number of drinks (18) while other studies using tools like the AUDIT (10, 11) or the CAGE (17) . When defining hazardous drinking using screening tools, there is a need to consider the cut-offs values that are used to classify hazardous consumption. Some researchers argue that using a lower cut-off for AUDIT score (5 or 6) produces better sensitivity and specificity. We decided to use AUDIT scores below 8 as a cutoff because this cut-off is frequently reported in past papers (10, 11) . However, had we elected to define hazardous drinking in line with other cut-offs then interpretation of our results may have changed. A key recommendation from this study is the need to reach consensus on cut-offs for alcohol screening tools to allow for comparisons between studies.
Perhaps the most concerning results come from England where 9% of participants were categorised as 'probably alcohol dependent' and a further 7% categorised as 'harmful drinkers'. These results match those reported by Heather et al. (10) who found that 10% of their sample were 'probably alcohol dependent' and 11% 'harmful drinkers'. These results contrast with responses from other countries, where levels of harmful and dependent drinking were lower than 5%. Longitudinal data from Spain (25) shows that students who drank hazardously prior to attending university maintained this pattern at age 27, suggesting an underlying issue with alcohol consumption that is potentially masked while attending university due to the higher prevalence of hazardous drinking among university students. A similar, although more extreme, pattern may be evident in those English participants scoring at the cut-off for probable dependence, with these individuals likely having a alcohol use disorder prior to attending university. Future studies are urgently needed to explore the beliefs and behaviour of English university students who score so highly on the AUDIT.
The current study has a number of strengths. First, we collected data from multiple countries using a standardised measure allowing us to directly compare results across countries. Second, our total sample size of 2191 compares favourably with other studies based on smaller samples. Finally, the countries sampled in this study cover a range of different drinking patterns, from countries where infrequent, hazardous, drinking patterns are common to where drinking patterns are frequent, but low risk (26) .
In addition, the current study has a number of limitations. First, we were unable to recruit similar sample sizes in all countries, with samples ranging from 275 in Italy to 471 in Portugal. Second, the samples were recruited from a single university in most countries, so, results may not generalise to other universities within the same country; data from Heather et al. (10) found regional differences in AUDIT scores. Third, our study oversampled women and white participants. Finally, no samples were recruited from Eastern Europe. A recent study suggests that Eastern European adolescents tend to drink more than Southern European adolescents but less than Northern and Central European adolescents (27) .
In conclusion, the current study shows that the majority of university students, recruited from six different European countries did not report hazardous drinking. Results also show that Danish and English university students were more likely to report hazardous patterns of alcohol consumption compared with university students recruited from Germany, Italy, Portugal and Switzerland. Nationally-representative surveys of European university are now needed to confirm prevalence rates of alcohol consumption and to inform the design of interventions to reduce the burden of alcohol-related harm among young people. 
